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failed to prime the immune response. Whereas six-month-old
foal from vaccinated mares did not typically show seroconversion
in response to one dose of vaccine, all mounted a measurable
response to the second dose. Based on the results of the study,
three-month-old foals from vaccinated mares may be left un-
protected if label directions for administration of a single dose as
early as 3 months of age are followed. Vaccination of foals of
rabies-vaccinated mares should be delayed until six months of
age or older and should include two doses of vaccine in the pri-
mary series, rather than the recommended one dose, in order to
consistently achieve satisfactory priming.
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Stable enzootic transmission levels of West Nile virus in
free ranging birds from rural and urban sites in the
province of Cordoba
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West Nile virus (WNV) became an important arbovirus pathogen
for equines for the American continent since its introduction in
1999. However, a worldwide emergence as an equine pathogen is
shows form last 5 years. In Argentina, ﬁrst evidence of native
circulation was registered in 2004 in birds and 2006 in equines.
With the aim to corroborate the enzootic transmission of WNV in
its potential avian hosts we survey avian sera collected in rural
(Mar Chiquita lagoon) and urban (Cordoba city) areas of Cordoba
province. Sera collections were carried out in both places during
summer and fall in 2005 and 2012 (Mar Chiquita) and in 2005 and
2013 (Cordoba). WNV seroprevalence increased between years in
Cordoba (2.6% [2005] vs. 3.3% [2013]) and Mar Chiquita (2.8
[2005] vs. 3.7 [2012]). In Cordoba city 18 bird species were
detected infected being the most seroprevalence Cattle Tyrant
(Machetornis rixosus), Rufous Hornero (Furnarius rufus) and
Creamy-bellied Thrush (Turdus amaurochalinus). On the other
hand only 9 seropositive bird species were found in Mar Chiqui-
ta.Grassland Yellow-ﬁnch (Sicalis luteola), Picui ground dove
(Columbina picui) and Rufous Hornero (Furnarius rufus) were the
most found frequently infected. Our data suggest that WNV is
actively transmitted in urban and rural areas in the central region
of the province of Cordoba, using free ranging birds as potential
amplifying hosts. The exotic West Nile virus was introduced in
Argentina in 2004. Evidences support its wide dispersion and
successful establishment in the north and central region of the
country. However, neither massive bird mortality events nor
equine and human epidemic events were reported. There is no
evidence regarding this discrepancy with the United States.
Further ecological and virological studies are needed to elucidate
factors inﬂuencing its epidemiological behavior.
Posters
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IgM and IgG Responses in Horses and Pony Foals after
Vaccination for West Nile Virus and Eastern Equine
Encephalitis
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Baton Rouge, LA 70803West Nile (WNV) and Eastern Equine Encephalitis (EEE) Viruses
are endemic in the US and cause neurologic disease in horses.
Diagnosis is based on clinical signs and a serum capture ELISA IgM
titer >1:400. Vaccination of horses and foals with WNV and EEE
vaccines might illicit an IgM antibody response that could inter-
fere with the capture ELISA diagnostic test, especially if horses
and foals are tested after vaccination. The hypothesis of this study
is horses and foals vaccinated with a multivalent vaccine con-
taining WN and EEE antigens will not elicit an IgM antibody
response of >1:400. Six adult horses (8e25 years) and six 4
month old pony foals and their dams were used in the study. Both
horses and foals were vaccinated with a commercially available
combination vaccine (Vetera® Gold, Boehringer Ingelheim Vet-
medica, St. Joseph, MO) containing killed WNV and EEE antigens.
Adult horses and dams of the ponies had a yearly history of
vaccination, whereas the pony foals had not been previously
vaccinated. Blood samples were collected from the jugular vein of
the horses, dams and foals on Days 0 (prior to vaccination), 7, 14,
and 21 days after the 1st vaccination. On day 21, foals were given a
booster vaccination and additional blood samples were obtained
days 7, 14 and 21 post booster vaccination. In addition, blood
samples were obtained from the foal’s dams at the same days and
were used as sentinels for virus exposure, as foals and dams were
housed together in a pasture. Blood samples were centrifuged and
serum collected and frozen at 80C until shipment. Serologic
assays for WNV and EEE, including IgM antibody capture ELISA
(MAC-ELISA) and Plaque Reduction Neutralization Assay (PRNT),
were performed at the National Veterinary Services Laboratory
(NVSL) in Ames, IA, USA.
All MAC-ELISA titers for WNV and EEE were negative at 1:400
for the horses, foals and foal’s dams during the study period. In
the adult horses, PRNT titers ranged from 1:10 to >1:100 for EEE
and was >1:100 for WNV at all days. In the pony foals, PRNT titers
to EEE and WNV ranged from negative to 1:10 prior to vaccine
administration to >1:100 after the second vaccination. One foal
had negative PRNT titers to EEE throughout the experiment.
Vaccination with a multivalent vaccine containing WNV and EEE
elicited an antibody response in horses and pony foals. However,
vaccination did not increase IgM titers >1:400, 7 days after
vaccination in the horses or ponies and after 2nd vaccination in
naïve pony foals. Therefore, vaccination does not interfere with
serologic testing for naturally occurring WNV and EEE infections.
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West Nile virus (WNV) is a neurotropic ﬂavivirus mainly trans-
mitted throughmosquito bites and whose reservoir hosts are wild
birds. Equids and humans are incidental dead end hosts and can
develop severe neurological symptoms in 1-10% cases. Despite
enhanced reporting ofWNV outbreaks in Europe during the past 5
years, much remains to be explored about the virulence level and
determinants of WNV strains circulating in Europe. Of note,
expanding lineage 2 virus has gained a proline residue at position
249 in the non-structural 3 (NS3) protein and has caused theworst
epidemics ever experienced in central and Southern Europe
(Greece, Serbia,…). Interestingly, Brault et al. (2007) identiﬁed
NS3249P as being crucial for the virulence of WNV in American
10th IEIDC Abstracts / Journal of Equine Veterinary Science 39 (2016) S26eS32 S31crows. An infectious clone, based on WNV lineage 1 IS-98-ST1, a
highly neuroinvasive strain, harbouring NS3249P, was constructed
(Bahuon et al., 2012) and a NS3P249T mutant was generated by
directed mutagenesis. We aimed at deciphering the properties of
recombinant viral particles in vitro and in vivo, in mammalian and
bird models (Dridi et al., 2013). In Vero cells, virus with a NS3249T
protein proved to replicate at a slower rate than the parental
NS3249P virus. When injected intraperitoneally in female Balb c/J
mice, parental viruswas found tobe highly virulent (Lethal Dose 50
(LD50) < 1 pfu), while only 4 out of 20 animals infected with the
NS3249T virus succumbed, regardless of the initial infecting dose (1-
103pfu). Mice infected with NS3249T virus experienced milder
clinical and virological outcomes, with delayed and non fatal
weight loss as well as decreased viremia 4 days pi (1.4x103 vs
3.2x104 viral copies/mL blood). Birds, e.g. one-day old chicks and
young corvids (Corvus corone), also indicated that NS3249T virus
was attenuated for model and susceptible European birds. In
particular, in young crows, 16.7% (1/6) animals died after subcu-
taneous infectionwith NS3249T viruswhereas a 100% lethality (7/7)
was observedwithparentalNS3249P virus. Thepresence of a Proline
residue at position249 inNS3appears as a primarydeterminant for
WNV virulence inwild birds, as well as inmammals and could be a
genetic factor accounting for enhanced reporting of WNV neuro-
invasive diseases in humans infected by WNV in Europe.
This project is funded by the EU grant HEALTH.2010.2.3.3-3
Project 261391 EuroWestNile.
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Type 1 Equine Herpesvirus encephalomyelitis outbreak
in a horse farm in Minas Gerais, Brazil
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Equine Herpesvirus (EHV) is an important pathogen that infects
horses. Clinical signs may be due to respiratory or reproductive
tracts infection. EHV belongs to the family Herpeviridae, sub
family Herpevirinae and Varicellavírus genus. There are ﬁve
types of EHV known as Equine Herpesvírus types 1, 2, 3, 4 and 5.
All of them are capable of causing latent infections, that means,
once infected, the horse will be infected during all its life,
without any clinical signs. Reactivation of the virus may occur,
mostly after a stressful events as well as transportation,pregnancy, dietary changes, etc. Before the appearance of clinical
signs, latent infected animals are an important sources of
contamination trough other horses in the farm. Foals may be
infected during in uterus life, after birth, placenta and fetal
membranes have a large amount of viral particle that may infect
susceptible horses. When in the central nervous system the virus
causes a encephalomyelitis by destroying endothelial cells and
neurons. The aim of this paper was to report an EHV e 1
encephalomyelitis outbreak in a Mangalarga Marchador horse
farm in Pedralva, Minas Gerais, Brazil. Abortion and respiratory
disease were reported in the farm. In 2015 march, a 4-month foal
was presented with clinical signs like hind limb paresis, urinary
incontinence, feces retention. After two days of nurse care, the
animal presented lateral decubitus. Another foal at the same age
presented same sings one month after. Three mares, that was
suspected of having the illness had their blood collected for PCR
analysis. One of them reacted positive for EHV e 1. So far, four
animals presented clinical signs of EHV - 1 and all of them were
euthanized. It is clear that the virus had caused the disease in
those animal and control measures should be taken to avoid new
cases and deaths in the farm.
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Arboviral Infections (Eastern Equine Encephalitis,
Western Equine Encephalitis, Venezuelan Equine
Encephalitis and West Nile Encephalitis) in horses of
Costa Rica
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Viruses of the genus Alphavirus and Flavivirus can cause febrile
illness and in some cases, neurological disease in both humans and
animals. West Nile Virus (WNV), Eastern Equine Encephalitis Virus
(EEEV), Western Equine Encephalitis Virus (WEEV) and Ven-
ezuelan Equine Encephalitis (VEEV) are endemic in the Meso-
american region and the local appearance of these viruses is
regulated by the amount of vectors and reservoirs. The objective of
this research was to establish the etiologic agents associated with
the presentation of arboviral neurological disease in horses of
Costa Rica during 2009-2014 and to establish the seroprevalence
of these arbovirus in a representative sample of horses nationwide.
141 outbreaks of neurological disease in horses were studied and a
total of 201 serum samples were analyzed by IgM capture ELISA
resulting in the diagnosis of 4 cases of EEEV, 79 cases of VEEV and
11 cases ofWNV. Besides the national seroepidemiological study of
246 sera by ELISA IgG reﬂects the following prevalences: 57%
WNV, EEEV 62%, VEEV 43% and WEEV 17% reﬂecting the wide
dissemination of these arboviruses in Costa Rica.
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Disseminated cryptococcosis in an Arab horse in the
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An adult Arab gelding was diagnosed with disseminated crypto-
coccosis, including pneumonia and CNS signs. After 2 months of
